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(54) LIFTING MECHANISM

(57) Disclosed is a lifting mechanism comprising: a
first connecting member (1) and a second connecting
member (2); a part of the first connecting member (1) is
inserted into the second connecting member (2) and
forms a movable connection with the second connecting
member (2) in the axial direction; and a force balancing
member (3) disposed on the first connecting member (1)
and the second connecting member (2); when the first
connecting member (1) is moved by an external force F1
in a direction away from the second connecting member
(2), the force balancing member (3) provides the first con-
necting member (1) with an assisting force in the same
direction as the moving direction of the first connecting
member (1); when the first connecting member (1) is
moved by an external force F2 in a direction approaching
the second connecting member (2), the force balancing
member provides the first connecting member (1) with a
resisting force in the opposite direction of movement of
the first connecting member (1).



EP 3 572 686 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical field

[0001] The present invention relates to a movable
mechanism, in particular to a lifting mechanism.

Related art

[0002] The conventional kitchen faucet and basin
faucet are mostly integrated faucets, and the water outlet
height is fixed and unadjustable. This limitation has
caused many inconveniences in many scenes in people’s
lives. For example, in kitchen faucets, people need to
store water or clean in high containers, or open windows
due to restrictions on building structure; on the washba-
sin, people of different heights in the family need to wash
their hair and wash their faces, and the old and the chil-
dren need to take attention to bumps and other scenes.
Therefore, if the water outlet on the traditional faucet is
adjustable in height and does not need to be held by the
human hand, it will be more convenient and more com-
fortable for people to use. At present, there is also a struc-
ture in which the height of the water outlet can be adjust-
ed. One is to use the elastic deformation of a plastic lock
catch, and there is a groove on the lifting rod, and when
the lock catch is lifted to the groove, it can be stopped.
When the lock catch is released, it can be restored, thus
achieving height adjustable object. However, the guiding
precision is poor, and the adjustment of any height posi-
tion cannot be satisfied. Another kind of structure is uti-
lizing the frictional resistance between the lifting rod and
the outer wall; but due to the influence of the gesture of
the lifting process and the gravity of the upper object, the
lifting force is large and the downward force is small, re-
sulting in a big difference between the ascending and
descending operating forces.

Summary of the invention

[0003] The main technical problem to be solved by the
present invention is to provide a lifting mechanism. The
force required for the user to operate the lifting mecha-
nism to rise or fall is substantially the same, and the op-
erating feel is relatively good.
[0004] Another main technical problem to be solved by
the present invention is to provide a lifting mechanism of
sanitary device. The force required for the user to operate
the lifting mechanism to ascend and descend are sub-
stantially the same, and the operating feel is relatively
good.
[0005] Another main technical problem to be solved by
the present invention is to provide a height-adjustable
water outlet device equipped with the lifting mechanism
as described above.
[0006] In order to solve the above technical problems,
the present invention provides a lifting mechanism, com-
prising: a first connecting member and a second con-

necting member; a part of the first connecting member
is inserted into the second connecting member and forms
a movable connection with the second connecting mem-
ber in the axial direction; and
a force balancing member disposed on the first connect-
ing member and the second connecting member; when
the first connecting member is moved by an external force
F1 in a direction away from the second connecting mem-
ber, the force balancing member provides the first con-
necting member with an assisting force in the same di-
rection as the moving direction of the first connecting
member; when the first connecting member is moved by
an external force F2 in a direction approaching the sec-
ond connecting member, the force balancing member
provides the first connecting member with a resisting
force in the opposite direction of movement of the first
connecting member.
[0007] In another preferred embodiment, the forces
F1, F2 that drives the movement of the first connecting
member by the assisting force and the resisting force are
substantially equal.
[0008] In another preferred embodiment, the force bal-
ancing member is a negative pressure chamber disposed
between an outer side wall of the first connecting member
and an inner side wall of the second connecting member,
the negative pressure chamber has a pressure relief
member at the lower end along the axial direction and a
suction member at the upper end along the axial direc-
tion; the pressure relief member is linked to the first con-
necting member, the suction member is fixedly connect-
ed to the second connecting member, and the pressure
required to open the pressure relief member is smaller
than the pressure required to open the suction member.
[0009] In another preferred embodiment, when the first
connecting member moves in a direction approaching
the second connecting member, the pressure relief mem-
ber moves toward a direction away from the suction mem-
ber, the volume of the negative pressure chamber be-
comes larger, the pressure in the chamber is reduced,
and the force balancing member provides a resisting
force to the first connecting member in a direction oppo-
site to the moving direction of the first connecting mem-
ber.
[0010] In another preferred embodiment, when the first
connecting member moves in a direction away from the
second connecting member, the pressure relief member
moves toward a direction approaching the suction mem-
ber, the volume of the negative pressure chamber be-
comes smaller, the air pressure in the negative pressure
chamber increases, and the force balancing member pro-
vides the first connecting member with an assisting force
in the same direction as the moving direction of the first
connecting member; when the pressure in the negative
pressure chamber reaches the pressure relief threshold,
the pressure relief member opens, the gas in the negative
pressure chamber flows into the second connecting
member, and the force balancing member has no force.
[0011] The present invention further provides a lifting
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mechanism for a sanitary device, wherein comprising: a
fixed tube and a movable tube, a part of the movable
tube is inserted into the fixed tube and forms a movable
connection with the fixed tube along the axial direction;
and
[0012] a force balancing member disposed on the mov-
able tube and the fixed tube; when the movable tube is
moved by an external force F1 in a direction away from
the fixed tube, the force balancing member provides the
movable tube with an assisting force in the same direction
as the movement of the movable tube; when the movable
tube is moved by an external force F2 in the direction
approaching the fixed tube, the force balancing member
provides the movable tube with a resisting force in a di-
rection opposite to the moving direction of the movable
tube.
[0013] In another preferred embodiment, the forces
F1, F2 that drives the movement of the movable tube by
the assisting force and the resisting force are substan-
tially equal.
[0014] In another preferred embodiment, the force bal-
ancing member is a negative pressure chamber disposed
between an outer side wall of the movable tube and an
inner side wall of the fixed tube, the negative pressure
chamber has a pressure relief member at the lower end
along the axial direction and a suction member at the
upper end along the axial direction; the pressure relief
member is linked to the movable tube, the suction mem-
ber is fixedly connected to the fixed tube, and the pres-
sure required to open the pressure relief member is small-
er than the pressure required to open the suction mem-
ber.
[0015] In another preferred embodiment, when the
movable tube moves in a direction approaching the fixed
tube, the pressure relief member moves toward a direc-
tion away from the suction member, the volume of the
negative pressure chamber becomes larger, the pres-
sure in the chamber is reduced, and the force balancing
member provides a resisting force to the movable tube
in a direction opposite to the moving direction of the mov-
able tube.
[0016] In another preferred embodiment, when the
movable tube moves in a direction away from the fixed
tube, the pressure relief member moves toward a direc-
tion approaching the suction member, the volume of the
negative pressure chamber becomes smaller, the air
pressure in the negative pressure chamber increases,
and the force balancing member provides the movable
tube with an assisting force in the same direction as the
moving direction of the movable tube; when the pressure
in the negative pressure chamber reaches the pressure
relief threshold, the pressure relief member opens, the
gas in the negative pressure chamber flows into the fixed
tube, and the force balancing member has no force.
[0017] In another preferred embodiment, the pressure
relief member and the suction member are respectively
a second Y-ring and a first Y-ring; the first Y-ring is dis-
posed at an upper end of the negative pressure chamber

and fixed to the inner side wall of the fixed tube, and the
opening faces the inner side of the negative pressure
chamber; the second Y-ring is disposed at the lower end
of the negative pressure chamber and is fixed to the outer
side wall of the movable tube, and the opening faces the
outer side of the negative pressure.
[0018] In another preferred embodiment, the inner side
wall of the fixed tube is provided with a positioning point,
and the outer side wall of the movable tube is disposed
with a positioning groove, when the movable tube moves
to the highest point along the axial direction, the position-
ing point is embedded in the positioning groove.
[0019] The present invention further provides a height
adjustable water outlet device, wherein the water outlet
device is equipped with above mentioned lifting mecha-
nism.
[0020] In another preferred embodiment, the water
outlet device is an integrated faucet, which comprises a
faucet mount, an outlet hose and an outlet faucet; where-
in the faucet mount is mounted on the upper surface of
a mounting surface; the fixed tube is fixedly disposed in
the faucet mount, the upper end of the movable tube is
fixedly connected with the outlet faucet, and the outlet
hose is fixed to an inlet of the outlet faucet after passing
through the movable tube.
[0021] In another preferred embodiment, the fixed tube
is integrally located above the mounting surface, or a part
of the fixed tube is located above the mounting surface,
and another part is located below the mounting surface;
or the fixed tube is entirely located below the mounting
surface.
[0022] In another preferred embodiment, the water
outlet device is a split type faucet, which comprises an
outlet control component, an outlet faucet and an outlet
hose; the water outlet control component and the outlet
faucet are separately disposed on the upper surface of
the mounting surface; the mounting surface has a hole
for mounting the fixed tube, the upper end of the movable
tube is fixedly connected with the outlet faucet, and the
outlet hose is fixedly connected to an of the outlet faucet
after passing through the movable tube.
[0023] In another preferred embodiment, the fixed tube
is not exposed to the upper surface of the mounting sur-
face as a whole.
[0024] Compared with the prior art, the technical solu-
tion of the present invention has the following beneficial
effects:

1. The lifting mechanism provided by the present in-
vention overcomes the problem of unbalanced force
required by the conventional lifting mechanism dur-
ing the ascending and descending process, so that
the user applies substantially the same force during
the process of ascending and descending the lifting
mechanism, thereby ensuring the same consistency
in operational feel.

2. The lifting mechanism provided by the present in-
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vention has no frustration during the lifting process,
and the lifting process is smooth.

3. The lifting mechanism of sanitary device of the
present invention is provided that, when the movable
tube rises to the highest point, the user is promoted
by the locking of the positioning groove and the po-
sitioning convex point. The convenience of the user
operation is further increased, and the user is pre-
vented from excessively pulling the movable tube.

4. The lifting mechanism of sanitary device provided
by the present invention can be applied to an inte-
grated faucet or a split faucet, and can be exposed
on the mounting surface or hidden in the mounting
surface. The compatibility is very good, and it can
be perfectly adapted to various drawing faucets and
shampoo faucets on the market.

Brief description of the drawings

[0025]

FIG. 1 is a force analysis diagram of a lifting mech-
anism in an ascending process in Embodiment 1 of
the present invention;

FIG. 2 is a force analysis diagram of a lifting mech-
anism in a descending process in Embodiment 1 of
the present invention;

FIG. 3 is a structural exploded view of a height-ad-
justable faucet in Embodiment 2 of the present in-
vention;

FIG. 4 is a force analysis diagram of the height-ad-
justable faucet in the ascending process in Embod-
iment 2 of the present invention;

FIG. 5 is a force analysis diagram of the height-ad-
justable faucet in the descending process of Embod-
iment 2 of the present invention;

FIG. 6 is a schematic view showing the installation
of the height-adjustable faucet in Embodiment 2 of
the present invention;

FIG. 7 is a schematic view showing another instal-
lation of the height-adjustable faucet in Embodiment
2 of the present invention;

FIG. 8 is a schematic view showing the installation
of a height-adjustable faucet in Embodiment 3 of the
present invention;

FIG. 9 is a schematic view showing the hidden in-
stallation of the fixed tube in Embodiment 3 of the
present invention;

Detailed description of the embodiments

[0026] The present invention will be further described
below in conjunction with the accompanying drawings
and embodiments.

Example 1

[0027] Referring to FIG. 1 and 2, a lifting mechanism
comprises: a first connecting member 1 and a second
connecting member 2; a portion of the first connecting
member 1 is inserted into the second connecting member
2 to form an active connection with the second connecting
member 2 along the axis direction; and
[0028] a force balancing member 3 disposed on the
first connecting member 1 and the second connecting
member 2, when the first connecting member 1 is moved
by an external force F1 in a direction away from the sec-
ond connecting member 2, the force balancing member
3 provides the first connecting member 1 with an assisting
force in the same direction as the moving direction of the
first connecting member 1; when the first connecting
member 1 is moved by an external force F2 in the direc-
tion approaching the second connecting member 2, the
force balancing member 3 provides a resistance force to
the first connecting member 1 in a direction opposite to
the movement of the first connecting member 1.
[0029] Since the force F1 applied is opposite to the
direction of the gravity G and the rising motion friction f1
of the first connecting member 1 when the user pulls the
first connecting member 1, the gravity G and the rising
motion friction f1 of the first connecting member 1 itself
need to be overcome. When the user pushes the first
connecting member 1 down, the applied force F2 is in
the same direction as the gravity G of the first connecting
member 1 itself, and the descending process only needs
to overcome the lower moving friction f2 of the first con-
necting member 1. Then, the force F1 (F1=f1+G) re-
quired by the user to pull the first connecting member 1
during the ascending process is significantly greater than
the downwardly applied force F2 (F2=f2-G). This results
in a poor consistency of the user’s operating feel and a
bad hand feeling. After the above design, during the as-
cent, the value of F1 (F1=f1+G-F3) can be decreased
due to the presence of the assisting force; while in the
descending process, due to the existence of the resisting
force, F2 (F2= The value of f2-G+F4) can be increased,
and finally the values of F1 and F2 are substantially the
same, and the consistency and feel of the user operation
are greatly increased.
[0030] In the present embodiment, the force balancing
member 3 is a negative pressure chamber disposed be-
tween the outer side wall of the first connecting member
1 and the inner side wall of the second connecting mem-
ber 2, the negative pressure chamber has a pressure
relief member 31 at the lower end and a suction member
32 at the upper end along the axial direction; wherein the
pressure relief member 31 is linked with the first connect-
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ing member 1 and the suction member 32 is linked with
the second connecting member 2, and the pressure re-
quired to open the pressure releasing member 31 is lower
than the pressure required to open the suction member
32.
[0031] With above arrangement, when the first con-
necting member 1 moves in a direction away from the
second connecting member 2, the pressure relief mem-
ber 31 moves toward the suction member 32, and the
negative pressure stored in the negative pressure cham-
ber forms an assisting force F3 to the connecting member
1in a direction away from the second connecting member
2, and as the volume of the negative pressure chamber
becomes smaller, the air pressure in the negative pres-
sure chamber becomes larger, and the stored negative
pressure continuously decreases, the upwardly assisting
force F3 provided by the negative pressure is also con-
tinuously decreased until the internal pressure is equal
to the external atmospheric pressure and the assisting
force F3 disappears. Next, under the action of the exter-
nal force F1, the volume of the negative pressure cham-
ber continues to decrease, and the pressure inside the
chamber continues to increase, when the pressure in the
chamber reaches the pressure relief threshold, the pres-
sure relief member 31 opens, the outside air flows into
the chamber, and the pressure inside and outside the
chamber are equal. Consistently, the first connecting
member 1 is supported by the friction of the first connect-
ing member with the suction member, the second con-
necting member and the retaining ring 33 on the first con-
necting member.
[0032] When the first connecting member 1 moves in
the direction of approaching the second connecting
member 2, the pressure relief member 31 moves toward
the direction away from the suction member 32, the vol-
ume of the negative pressure chamber becomes large,
and the pressure in the chamber rises from the initial
atmospheric pressure begins to decrease, forming a neg-
ative pressure chamber; the external atmospheric pres-
sure forms a pressure difference between the suction
member 32 and the pressure relief member 31, and the
pressure difference generated by the suction member 32
is applied to the second connecting member 2, the direc-
tion is the same as the first connecting member 1, and
the pressure difference generated by the pressure relief
member 31 is applied to the first connecting member 1
in a direction opposite to the moving direction of the first
connecting member 1. Therefore, on the first connecting
member 1, only the pressure generated by the pressure
difference between the inner and outer portions of the
pressure relief member 31 is received, and the direction
is opposite to the moving direction of the first connecting
member 1. Therefore, the formation of the negative pres-
sure chamber forms the resisting force F4 in the direction
toward the second connecting member 2 with respect to
the first connecting member 1. As the volume of the neg-
ative pressure chamber continues to increase, the pres-
sure inside the negative pressure chamber continues to

decrease. When the pressure in the chamber reaches
the threshold of the suction member, as the pressure
required to open the suction member is large, the outside
air slowly flows into the chamber. The negative pressure
slowly decreases, and the resisting force F4 slowly de-
creases. Until the first connecting member 1 stops mov-
ing, the negative pressure chamber has a certain gas
sealing property due to the sealing ring itself, and a cer-
tain negative pressure is still stored in the cavity, and the
first connecting member 1 is supported and can be used
for the next moving stroke.
[0033] Since the pressure required to open the pres-
sure relief member 31 is less than the pressure to open
the suction member 32, after the pressure in the negative
pressure chamber exceeds a relatively small value of the
atmospheric pressure during the ascending process, the
pressure relief member 31 is opened. In the descending
process, the suction member 32 is opened after the at-
mospheric pressure exceeds the pressure of the nega-
tive pressure chamber by a relatively large value. There-
fore, the ascending process can exhaust the gas in time
when the positive pressure is generated, so that the as-
cending process is smoother. The negative pressure
stroke of the lowering process can be continued for a
longer period of time, so that the obstruction force reach-
es the expected maximum peak value: an upward force
F4 = P∗S generated by the atmospheric strength P
against the cross-sectional area S of the pressure relief
member 31. It is also known that the assisting force F3
is generated by the negative pressure stored in the last
descending stroke, and the resisting force F4 is the peak
in one complete stroke, so the assisting force F3 is small-
er than the resisting force F4.
[0034] Further, the pressure relief member 31 and the
suction member 32 are respectively a second Y-ring and
a first Y-ring; wherein the first Y-ring is disposed at an
upper end of the negative pressure chamber and is fixed
to the inner wall of the second connecting member 2 with
the opening facing the inner side of the negative pressure
chamber; the second Y-ring is disposed at a lower end
of the negative pressure chamber and is fixed to the outer
wall of the first connecting member 1 with the opening
facing the outer side of the negative pressure chamber.
[0035] When the volume of the negative pressure
chamber becomes smaller and the pressure in the neg-
ative pressure chamber increases, at first, the negative
pressure chamber stores the residual negative pressure
of the last movement, and the pressure inside the cham-
ber is smaller than the external atmospheric pressure, a
pressure difference is generated at the first Y-ring and
the second Y-ring. Since the first Y-ring is disposed on
the second connecting member 2, the resulting pressure
difference acts on the second connecting member 2 in a
direction opposite to the moving direction. The second
Y-ring is disposed on the first connecting member 1, and
the generated pressure difference acts on the first con-
necting member 1 in the same direction as the moving
direction. During this period, the pressure difference gen-
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erated by the remaining negative pressure forms the as-
sisting force F3 in the direction away from the second
connecting member 2 with respect to the first connecting
member 1. Then, when the pressure is increased until
the pressure in the negative pressure chamber is equal
to the external atmospheric pressure, the assisting force
F3 disappears. Then, the motion is continued until the
pressure in the cavity is stronger than the external at-
mospheric pressure, so that the opening of the first Y-
ring becomes larger, the first Y-ring and the outer side
wall of the first connecting member 1 are better fitted,
and the upper end of the negative pressure chamber al-
ways keeps sealed. The air pressure in the negative pres-
sure chamber causes the opening of the second Y-ring
to become smaller, so that the second Y-ring is separated
from the inner side wall of the second connecting member
2, and the lower end of the negative pressure chamber
is opened. The gas in the negative pressure chamber is
poured into the second connecting member 2, and the
pressure is balanced inside and outside, and thereafter
the first connecting member 1 is supported by the fric-
tional force of the first connecting member with the suc-
tion member 32, the second connecting member 2 and
the retaining ring 33 on the first connecting member 1.
[0036] When the volume of the negative pressure
chamber becomes larger, the pressure in the negative
pressure chamber becomes smaller, and the air pressure
in the negative pressure chamber begins to decrease
from the initial pressure, which is equal to the external
atmospheric pressure, to form a negative pressure; so
that the first and second Y-rings have a pressure differ-
ence between the upper and lower sides. Since the first
Y-ring is disposed on the second connecting member 2,
the resulting pressure difference acts on the second con-
necting member 2 in the same direction as the moving
direction. The second Y-ring is disposed on the first con-
necting member 1, and the generated pressure differ-
ence acts on the first connecting member 1 in a direction
opposite to the moving direction. Therefore, the formation
of the negative pressure chamber forms the resisting
force F4 in the direction toward the second connecting
member 2 with respect to the first connecting member 1.
At the second Y-ring, as the volume of the negative pres-
sure chamber continues to increase, the pressure in the
negative pressure chamber decreases, and the external
atmospheric pressure causes the opening of the second
Y-ring to become larger, so that the second Y-ring and
the inner wall of the connecting member 2 are better fit-
ted, and the lower end of the negative pressure chamber
is always kept in a sealed state. At the first Y-ring, when
the pressure in the chamber reaches the threshold of the
suction member 32, the pressure required to open the
suction member is large, and the opening of the first Y-
ring becomes smaller, so that the first Y-ring and the outer
wall of the first connecting member 1 are separated by
a small section, the upper end of the negative pressure
chamber is opened, the outside air will slowly flow into
the cavity, the negative pressure will slowly decrease,

and the resisting force F4 will also slowly decrease. Until
in the effective stroke, the first connecting member 1
stops moving, the first Y-ring and the second Y-ring have
a certain gas sealing characteristic in the negative pres-
sure chamber, and a certain amount of negative pressure
is still stored in the cavity and supports the first connecting
member 1 and is available for the next stroke.
[0037] Moreover, since the sealing area S of the sec-
ond Y-ring is constant, the resistance force F4 first be-
comes larger as the negative pressure in the cavity be-
comes larger and larger, and then when the pressure in
the negative pressure chamber reaches the threshold of
the first Y-ring, as the pressure required to open the first
Y-ring is large, the outside air slowly flows into the neg-
ative pressure chamber, and the resisting force F4 grad-
ually becomes smaller and smaller. The sealing ring re-
tains a certain amount of negative pressure until the first
connecting member 1 moves stationary in the effective
stroke. In this process, the peak of the resisting force F4
is also the upward force generated by the external at-
mospheric pressure on the cross-sectional area S of the
pressure relief member 31. If a greater impediment is
required, the design of the second Y-ring sealing surface
area S can be changed. If a larger thrust is required, the
first Y-ring threshold can be changed to maintain a
stronger negative pressure. Therefore, the change of the
entire movement stroke, the assisting force and the ob-
struction force are synchronized with the operation, and
are linearly related, so the operating force is relatively
uniform.

Embodiment 2

[0038] Referring to FIG. 3-5, a height-adjustable faucet
in the present embodiment is equipped with the lifting
mechanism as described above. The difference from the
embodiment 1 is that the first connecting member 1 is
specifically selected as the movable tube 1, and the sec-
ond connecting member 2 is specifically selected as the
fixed tube 2. The rest of the structure of the lifting mech-
anism is the same as that of Embodiment 1, and will not
be described again.
[0039] In this embodiment, the inner side wall of the
fixed tube 2 is provided with a positioning convex point
21, and the outer side wall of the movable rod 1 is pro-
vided with a positioning groove 11; when the movable
rod 1 moves to the highest point along the axial direction,
the positioning convex point 21 is embedded in the po-
sitioning groove 11. Thus, when the user operates the
movable rod 1 to the highest position, there is obvious
directivity, which prompts the user. The convenience of
the user operation is further increased, and the user is
prevented from excessively pulling the movable tube.
The positioning convex point 21 can be directly formed
on the inner side wall of the fixed tube 2 or on a separate
part and then embedded in the fixed tube 2.
[0040] The faucet in this embodiment is an integrated
faucet, that is, the faucet and the switch for operating the
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faucet are disposed together. It comprises a faucet mount
41, a water outlet hose 42, and a water outlet faucet 43;
wherein the faucet mount 41 is mounted on an upper
surface of the mounting surface; the fixed tube 2 is fixedly
disposed in the faucet mount 41, and the upper end of
the movable tube 1 is fixedly connected to the water outlet
faucet 43, and the water outlet hose 42 is fixedly con-
nected to the water outlet of the water outlet faucet 43
after passing through the movable tube 1. Therefore, the
user only needs to push and pull the faucet 43 to pull the
movable tube 1 down or up.
[0041] With further reference to FIGS 6 and 7, in this
embodiment, the lifting mechanism is installed in two
ways, one of which is that the fixed tube 2 is entirely
above the mounting surface, and the other is that a part
of the fixed tube 2 is located above the mounting surface,
and the other part is located below the mounting surface.

Embodiment 3

[0042] Referring to FIG. 8, the difference between this
embodiment and the embodiment 2 is that the faucet is
a split type faucet, that is, the outlet control unit of the
faucet and the faucet are separately disposed. The faucet
comprises a water outlet control unit 41, a water outlet
faucet 42, and a water outlet hose 43; wherein the water
outlet control unit 41 and the water outlet faucet 42 are
separately disposed on the upper surface of the mounting
surface; the mounting surface has a hole for mounting
the fixed tube 2, the upper end of the movable tube 1 is
fixedly connected to the water outlet faucet 42, and the
water outlet hose 43 is fixedly connected to the water
inlet of the water outlet faucet 42 after passing through
the movable tube 1.
[0043] In this embodiment, the fixed tube 2 can be in-
stalled in a hidden manner, that is, the fixed tube 2 as a
whole is not exposed on the upper surface of the mount-
ing surface. This installation method is more concise, as
shown in FIG. 9. In addition, it is also possible to select
the entire fixed tube 2 below the mounting surface. At
this time, when the movable tube 1 is in the initial position,
the height of the faucet is the highest.
[0044] Therefore, the present invention can be applied
to both the integrated faucet and the split faucet, and can
be exposed to the mounting surface or hidden in the
mounting surface. The compatibility is very good, and it
can be perfectly adapted to various drawing faucets and
shampoo faucets on the market.
[0045] Although the present invention has been de-
scribed with reference to the preferred embodiments
thereof for carrying out the patent for invention, it is ap-
parent to those skilled in the art that a variety of modifi-
cations and changes may be made without departing
from the scope of the patent for invention which is intend-
ed to be defined by the appended claims.

Claims

1. A lifting mechanism, wherein comprising: a first con-
necting member and a second connecting member;
a part of the first connecting member is inserted into
the second connecting member and forms a mova-
ble connection with the second connecting member
in the axial direction; and
a force balancing member disposed on the first con-
necting member and the second connecting mem-
ber; when the first connecting member is moved by
an external force F1 in a direction away from the
second connecting member, the force balancing
member provides the first connecting member with
an assisting force in the same direction as the moving
direction of the first connecting member; when the
first connecting member is moved by an external
force F2 in a direction approaching the second con-
necting member, the force balancing member pro-
vides the first connecting member with a resisting
force in the opposite direction of movement of the
first connecting member.

2. The lifting mechanism according to claim 1, wherein
the forces F1, F2 that drives the movement of the
first connecting member by the assisting force and
the resisting force are substantially equal.

3. The lifting mechanism according to claim 1 or 2,
wherein the force balancing member is a negative
pressure chamber disposed between an outer side
wall of the first connecting member and an inner side
wall of the second connecting member, the negative
pressure chamber has a pressure relief member at
the lower end along the axial direction and a suction
member at the upper end along the axial direction;
the pressure relief member is linked to the first con-
necting member, the suction member is fixedly con-
nected to the second connecting member, and the
pressure required to open the pressure relief mem-
ber is smaller than the pressure required to open the
suction member.

4. The lifting mechanism according to claim 3, wherein
when the first connecting member moves in a direc-
tion approaching the second connecting member,
the pressure relief member moves toward a direction
away from the suction member, the volume of the
negative pressure chamber becomes larger, the
pressure in the chamber is reduced, and the force
balancing member provides a resisting force to the
first connecting member in a direction opposite to
the moving direction of the first connecting member.

5. The lifting mechanism according to claim 3, wherein
when the first connecting member moves in a direc-
tion away from the second connecting member, the
pressure relief member moves toward a direction ap-
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proaching the suction member, the volume of the
negative pressure chamber becomes smaller, the
air pressure in the negative pressure chamber in-
creases, and the force balancing member provides
the first connecting member with an assisting force
in the same direction as the moving direction of the
first connecting member; when the pressure in the
negative pressure chamber reaches the pressure re-
lief threshold, the pressure relief member opens, the
gas in the negative pressure chamber flows into the
second connecting member, and the force balancing
member has no force.

6. A lifting mechanism for a sanitary device, wherein
comprising: a fixed tube and a movable tube, a part
of the movable tube is inserted into the fixed tube
and forms a movable connection with the fixed tube
along the axial direction; and a force balancing mem-
ber disposed on the movable tube and the fixed tube;
when the movable tube is moved by an external force
F1 in a direction away from the fixed tube, the force
balancing member provides the movable tube with
an assisting force in the same direction as the move-
ment of the movable tube; when the movable tube
is moved by an external force F2 in the direction ap-
proaching the fixed tube, the force balancing mem-
ber provides the movable tube with a resisting force
in a direction opposite to the moving direction of the
movable tube.

7. The lifting mechanism for a sanitary device accord-
ing to claim 6, wherein the forces F1, F2 that drives
the movement of the movable tube by the assisting
force and the resisting force are substantially equal.

8. The lifting mechanism for a sanitary device accord-
ing to claim 6 or 7, wherein the force balancing mem-
ber is a negative pressure chamber disposed be-
tween an outer side wall of the movable tube and an
inner side wall of the fixed tube, the negative pres-
sure chamber has a pressure relief member at the
lower end along the axial direction and a suction
member at the upper end along the axial direction;
the pressure relief member is linked to the movable
tube, the suction member is fixedly connected to the
fixed tube, and the pressure required to open the
pressure relief member is smaller than the pressure
required to open the suction member.

9. The lifting mechanism for a sanitary device accord-
ing to claim 8, wherein when the movable tube moves
in a direction approaching the fixed tube, the pres-
sure relief member moves toward a direction away
from the suction member, the volume of the negative
pressure chamber becomes larger, the pressure in
the chamber is reduced, and the force balancing
member provides a resisting force to the movable
tube in a direction opposite to the moving direction

of the movable tube.

10. The lifting mechanism for a sanitary device accord-
ing to claim 8, wherein when the movable tube moves
in a direction away from the fixed tube, the pressure
relief member moves toward a direction approaching
the suction member, the volume of the negative pres-
sure chamber becomes smaller, the air pressure in
the negative pressure chamber increases, and the
force balancing member provides the movable tube
with an assisting force in the same direction as the
moving direction of the movable tube; when the pres-
sure in the negative pressure chamber reaches the
pressure relief threshold, the pressure relief member
opens, the gas in the negative pressure chamber
flows into the fixed tube, and the force balancing
member has no force.

11. The lifting mechanism for a sanitary device accord-
ing to claim 8, wherein the pressure relief member
and the suction member are respectively a second
Y-ring and a first Y-ring; the first Y-ring is disposed
at an upper end of the negative pressure chamber
and fixed to the inner side wall of the fixed tube, and
the opening faces the inner side of the negative pres-
sure chamber; the second Y-ring is disposed at the
lower end of the negative pressure chamber and is
fixed to the outer side wall of the movable tube, and
the opening faces the outer side of the negative pres-
sure.

12. The lifting mechanism for a sanitary device accord-
ing to claim 8, wherein the inner side wall of the fixed
tube is provided with a positioning point, and the out-
er side wall of the movable tube is disposed with a
positioning groove, when the movable tube moves
to the highest point along the axial direction, the po-
sitioning point is embedded in the positioning groove.

13. A height adjustable water outlet device, wherein the
water outlet device is equipped with the lifting mech-
anism according to any one of claims 6 to 12.

14. The height adjustable water outlet device according
to claim 13 , wherein the water outlet device is an
integrated faucet, which comprises a faucet mount,
an outlet hose and an outlet faucet; wherein the
faucet mount is mounted on the upper surface of a
mounting surface; the fixed tube is fixedly disposed
in the faucet mount, the upper end of the movable
tube is fixedly connected with the outlet faucet, and
the outlet hose is fixed to an inlet of the outlet faucet
after passing through the movable tube.

15. The height adjustable water outlet device according
to claim 14 , wherein the fixed tube is integrally lo-
cated above the mounting surface, or a part of the
fixed tube is located above the mounting surface,
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and another part is located below the mounting sur-
face; or the fixed tube is entirely located below the
mounting surface.

16. The height adjustable water outlet device according
to claim 13 , wherein the water outlet device is a split
type faucet, which comprises an outlet control com-
ponent, an outlet faucet and an outlet hose; the water
outlet control component and the outlet faucet are
separately disposed on the upper surface of the
mounting surface; the mounting surface has a hole
for mounting the fixed tube, the upper end of the
movable tube is fixedly connected with the outlet
faucet, and the outlet hose is fixedly connected to
an of the outlet faucet after passing through the mov-
able tube.

17. The height adjustable water outlet device according
to claim 16, wherein the fixed tube is not exposed to
the upper surface of the mounting surface as a
whole.

15 16 



EP 3 572 686 A1

10



EP 3 572 686 A1

11



EP 3 572 686 A1

12



EP 3 572 686 A1

13



EP 3 572 686 A1

14



EP 3 572 686 A1

15



EP 3 572 686 A1

16



EP 3 572 686 A1

17



EP 3 572 686 A1

18



EP 3 572 686 A1

19

5

10

15

20

25

30

35

40

45

50

55



EP 3 572 686 A1

20

5

10

15

20

25

30

35

40

45

50

55



EP 3 572 686 A1

21

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

